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(54) MANUFACTURE OF METALUC MATERIAL WITH CIRCULAR CROSS- SECTIONAL SHAPE IN OUTER 
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PROBLEM TO BE SOLVED: To provide a size-free rolling method of metallic materials in which the finished cross- 
sectional shape in the outer peripheral part is approximately complete roundness, the uneven diameter difference 
is extremely small and the cross-sectional shape in the outer peripheral part having a wide size-free region is 
circular and its manufacturing device. 

SOLUTION: By using a four-way sizing roller as a final sizing roller, arranging each roller axis of a pair of rollers out 
of the opposing roller pairs mutually inclining in the opposite direction to the advancing direction of a material to be 
rolled, further arranging each roller axis of a pair of rollers on the other side in the opposite direction mutually to 
the advancing direction of the material to be rolled and moreover, inclining it in the opposite direction to the case 
of the roller of a pair of the different rollers, finish rolling is executed. Each roller axis of the sizing rollers may be 
arranged and inclined in the same direction to the advancing direction of the material to be rolled. The final sizing 
roller is the four-way sizing roller having a mechanism for adjusting roller rolling-down and a mechanism for 
arranging/inclining the roller axis. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of manufacturing metal material with the circular cross-section 
configuration of the periphery section by two or more sets of the continuous mill groups which 
have a method sizing roller of four in the downstream of the last finishing mill. Inclination 
arrangement of each roller shaft of one pair of rollers is mutually carried out to hard flow to the 
travelling direction of rolled material among the roller pairs which said method sizing roller of four 
counters. Furthermore, the manufacture approach of metal material with the circular cross- 
section configuration of the periphery section which is hard flow mutual, carries out inclination 
arrangement of each roller shaft of one pair of another rollers to the travelling direction of rolled 
material in the direction contrary to the case of one pair of another aforementioned rollers 
moreover, and is characterized by carrying out sizing. 

[Claim 2] It is the approach of manufacturing metal material with the circular cross-section 
configuration of the periphery section by two or more sets of the continuous mill groups which 
have a method sizing roller of four in the downstream of the last finishing mill. Both carry out 
inclination arrangement of each roller shaft of one pair of rollers in the same direction to the 
travelling direction of rolled material among the roller pairs which said method sizing roller of four 
counters. Furthermore, the manufacture approach of metal material with the circular cross- 
section configuration of the periphery section characterized by for each roller shaft of one pair 
of another rollers ajso carrying out inclination arrangement, and both carrying out sizing in the 
same direction to the travelling direction of rolled material. 

[Claim 3] It is equipment which manufactures metal material with the circular cross-section 
configuration of the periphery section constituted from a method sizing roller of four by which 
continuation arrangement was carried out by the downstream of the last finishing mill of the 
rolling mill group which consists of two or more sets of rolling mills, and said rolling mill group. 
Said method sizing roller of four has a roller pressing-down acUustment device and a roller plunge 
arrangement device. Inclination arrangement of each roller shaft of one pair of rollers is mutually 
carried out to hard flow to the travelling direction of rolled material among the roller pairs which 
counter, and each roller shaft of one pair of another rollers receives the travelling direction of 
rolled material further. Mutually and in hard flow And the manufacturing installation of metal 
material with the circular cross-section configuration of the periphery section characterized by 
carrying out inclination arrangement in the direction contrary to the case of one pair of another 
aforementioned rollers. 

[Claim 4] It is equipment which manufactures metal material with the circular cross-section 
configuration of the periphery section constituted from a method sizing roller of four by which 
continuation arrangement was carried out by the downstream of the last finishing mill of the 
rolling mill group which consists of two or more sets of rolling mills, and said rolling mill group. 
Said method sizing roller of four has a roller pressing-down adjustment device and a roller plunge 
arrangement device. And inclination arrangement of each roller shaft of one pair of rollers is 
carried out for both in the same direction to the travelling direction of rolled material among the 
roller pairs which counter. Furthermore, the manufacturing installation of metal material with the 
circular cross-section configuration of the periphery section where each roller shaft of one pair 
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of another rollers is also characterized by carrying out inclination arrangement of both in the 
same direction to the travelling direction of rolled material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the method of manufacturing metal material with 
the circular cross-section configuration of the periphery section with the sizing roller with which 
the cross-section configuration of the periphery section was installed in the downstream of a 
rolling mill group and its rolling mill group about the manufacture approach of circular metal 
material, and its manufacturing installation, and its manufacturing installation. While using the 
same roller (pass roller) in more detail, the pressing-down location and roller inclination of axis of 
a roller are related with the stepless continuation sizing approach of it having been stepless and 
having changed, and it being stepless and having enabled it to change the diameter of the rolled 
material after sizing (metal material with the circular cross-section configuration of the periphery 
section), and its equipment. 
[0002] 

[Description of the Prior Art] After a desired dimension (diameter) is made to metal material with 
the circular cross-section configuration of the periphery section, for example, the wire rod which 
uses various kinds of metallic materials as a base material and a bar, a steel pipe, etc. by 
"primary processing" of rolling etc., the final industrial product which the so-called "2 or 3rd 
processing" is performed, and has a desired configuration further is made to them. For this 
reason, in order to aim at the yield in "the 2 or 3rd processing", and improvement in working 
capacity, a high precision is required of metal material with the circular cross-section 
configuration of a "primary processing" finishing as in a fine pitch. 

[0003] Therefore, when rolling out metal material with the circular cross-section configuration of 
the periphery section, generally the roll (pass roll) was prepared for every [ of a flat rolled 
product ] dimension (diameter), and carrying out a roll substitute according to slight modification 
of a finishing diameter (henceforth the diameter of finishing) has been performed. However, in the 
case of this general rolling approach, production efficiency needs to fall for a roll substitute and 
it is necessary to hold much rolls further. In addition, in the following explanation, since it is easy, 
"metal material with the circular cross-section configuration of the periphery section" is only 
called "metal material with a circular cross-section configuration." 

[0004] In order to solve the above problems, a roll pressing-down location is adjusted to a 
stepless story using the same roll, and the technique about the so-called "size free rolling" 
which is stepless and can change the diameter of finishing by this is proposed variously. Among 
these, the technique of using 4 roll rolling mill for finishing rolling is indicated by JP,62-199206,A 
and JP,5-38501,A. 

[0005] In the rolling approach according to two sets of 4 roll rolling mill in JP,62-199206.A By 
making the pass of the roll of eight of the circular and above-mentioned two sets of rolling mills 
into the same configuration where were, and carried out and the radii of 1 20% of diameter and 
the suitable side relief section were allotted for a material to the circle of a material, and 
choosing the draft of a roll as arbitration The "sizing rolling approach of bar line material" which 
carries out sizing of the material in 80% of range of a material diameter thru/or a material 
diameter is proposed. According to this technique (henceforth the conventional technique 1), by 
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usual about 90 degrees, compared with the rolling approach (henceforth the 2 roll rolling-out 
method) which carries out continuation arrangement of the 2 roll rolling mill, ****** (the max of 
the diameter in the same cross section of a finishing product and the minimum difference) 
decreases to a phase, and the sizing possible range at the time of making ****** Into 2.1% is 
expand to 80% of range of a material diameter thru/or a material diameter. 
[0006] In the sizing rolling approach rolled out to a serial to the material with which the cross 
section was rolled out almost circularly by JP.5-38501,A by two sets of 4 roll rolling mills which 
shifted the 45 degrees of the pressing-down directions mutually The "sizing rolling approach of 
round bar steel" which makes the pass of each roll of 4 roll rolling mill of a two pass eye at least 
the configuration where the radii of a diameter smaller 1 to 14% than the diameter of a material 
and suitable side relief were arranged, and adjusts and carries out sizing of the mill opening is 
proposed. In the case of this technique (henceforth the conventional technique 2), since the 
diameter (diameter of the perfect circle section of a pass) of the radii of a pass is smaller than 
the diameter of a material. It not only gives the tolerance of ****** in the small direction of the 
diameter of a product like the sizing technique by 4 roll rolling mill which made larger than the 
diameter of a material the diameter of the radii of the pass which makes the above-mentioned 
conventional technique 1 the start, but it can take the tolerance of ****** also in the large 
direction of the diameter of a product. Therefore, according to this conventional technique 2, 
compared with the conventional technique 1 etc., it can be expanded about twice, the size 
(diameter) range, i.e., sizing possible range, of the product which can be orthopedically operated 
only by adjustment of a mill opening. 

[0007] As both the above-mentioned conventional technique 1 and the conventional technique 2 
are shown in drawin g 6 (a), in the state of the mill opening which can form the circle of "the 
dimension si in the diameter D1 = side relief section in a pass pars basilaris ossis occipitalis", a 
product can be mostly rolled out to a perfect circle by the pass of the roll of four (that is, a 
product configuration is mostly made into a perfect circle). However, diameter D2 in a pass pars 
basilaris ossis occipitalis if it changes into the condition of having contracted the mill opening, as 
[ show / in drawin g 6 (b) ] from the condition shown in drawin g 6 (a) (distance between groove 
bottoms of the roll pass which counters) Dimension s2 in the side relief section A difference will 
arise. For this reason, by the approach of the conventional technique 1 or the conventional 
technique 2, although the sizing possible range spreads greatly compared with the 2 roll rolling- 
out method, if it is rolled out using the same roll, it cannot avoid that big ****** arises, and 
cannot fully meet the demand of the industrial world given to wanting to make large further the 
sizing possible range of the same roll. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention was made in view^of the above- 
mentioned present condition, and performs sizing not with a reduction roll but with a sizing roller. 
The sizing possible range using the same roller (henceforth a size free field) is wide. Since the 
difference of the diameter in a pass pars basilaris ossis occipitalis and the dimension in the side 
relief section is small even if the rolling draft for sizing changes, a finishing cross-section 
configuration by the perfect circle mostly ****** [ very small ] It aims at offering the "size free 
rolling" approach as the manufacture approach of a metallic material with a circular cross- 
section configuration, and its manufacturing installation. 

[0009] In addition, the "roll" which the "roller" as used in the field of this invention does not 

have a drive system, and has a drive system is distinguished. 

[0010] 

[Means for Solving the Problem] The summary of this invention is in the manufacturing 
installation of metal material with the circular cross-section configuration shown in the 
manufacture approach of metal material with the circular cross-section configuration shown in 
following (1) and (2) and (3), and (4). 

[001 1] (1) It is the approach of manufacturing metal material with a circular cross-section 
configuration by two or more sets of the continuous mill groups which have a method sizing 
roller of four in the downstream of the last finishing mill. Inclination arrangement of each roller 
shaft of one pair of rollers is mutually carried out to hard flow to the travelling direction of rolled 
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material among the roller pairs which said method sizing roller of four counters. Furthermore, the 
manufacture approach of metal material with the circular cross-section configuration which is 
hard flow mutual, carries out inclination arrangement of each roller shaft of one pair of another 
rollers to the travelling direction of rolled material in the direction contrary to the case of one 
pair of another aforementioned rollers moreover, and is characterized by carrying out sizing. 
[0012] (2) It is the approach of manufacturing metal material with a circular cross-section 
configuration by two or more sets of the continuous mill groups which have a method sizing 
roller of four in the downstream of the last finishing mill. Both carry out inclination arrangement 
of each roller shaft of one pair of rollers in the same direction to the travelling direction of rolled 
material among the roller pairs which said method sizing roller of four counters. Furthermore, the 
manufacture approach of metal material with the circular cross-section configuration 
characterized by for each roller shaft of one pair of another rollers also carrying out inclination 
arrangement, and both carrying out sizing in the same direction to the travelling direction of 
rolled material. 

[0013] (3) It is equipment which manufactures metal material with the circular cross-section 
configuration constituted from a method sizing roller of four by which continuation arrangement 
was carried out by the downstream of the last finishing mill of the rolling mill group which 
consists of two or more sets of rolling mills, and said rolling mill group. Said method sizing roller 
of four has a roller pressing-down adjustment device and a roller plunge arrangement device. 
Inclination arrangement of each roller shaft of one pair of rollers is mutually carried out to hard 
flow to the travelling direction of rolled material among the roller pairs which counter, and each 
roller shaft of one pair of another rollers receives the travelling direction of rolled material 
further. Mutually and in hard flow And the manufacturing installation of metal material with the 
circular cross-section configuration characterized by carrying out inclination arrangement in the 
direction contrary to the case of one pair of another aforementioned rollers. 
[0014] (4) It is equipment which manufactures metal material with the circular cross-section 
configuration constituted from a method sizing roller of four by which continuation arrangement 
was carried out by the downstream of the last finishing mill of the rolling mill group which 
consists of two or more sets of rolling mills, and said rolling mill group. Said method sizing roller 
of four has a roller pressing-down adjustment device and a roller plunge arrangement device. 
And inclination arrangement of each roller shaft of one pair of rollers is carried out for both in 
the same direction to the travelling direction of rolled material among the roller pairs which 
counter. Furthermore, the manufacturing installation of metal material with the circular cross- 
section configuration to which each roller shaft of one pair of another rollers is also 
characterized by carrying out inclination arrangement of both in the same direction to the 
travelling direction of rolled material. 

[0015] Hereafter, above-mentioned (1) - (4) is called invention of (1) - (4), respectively. 
[0016] In addition, as already stated, the "roll" which a "roller" does not have a drive system 
and has a drive system is distinguished clearly. 

[0017] With "4 Way sizing roller", the equipment which has a roller for the four sizing with the 
same pass arranged at intervals of 90 degrees as the same location of a rolling direction is 
pointed out. 

[0018] "Inclination arrangement of each roller shaft of one pair of rollers is mutually carried out 
to hard flow to the travelling direction of rolled material among the roller pairs which a 4 Way 
sizing roller counters. Saying that furthermore, it is hard flow and inclination arrangement of each 
roller shaft of one pair of another rollers is moreover mutually carried out to the travelling 
direction of rolled material in the direction contrary to the case of one pair of another 
aforementioned rollers" For example, as shown in drawing 3 , it says twisting and arranging each 
roller shaft of a sizing roller to hard flow. 

[0019] Moreover, it says carrying out inclination arrangement of each roller shaft of a sizing 
roller to the sense shown to drawing 4 "4 Both carry out inclination arrangement of each roller 
shaft of one pair of rollers in the same direction to the travelling direction of rolled material 
among the roller pairs which a way sizing roller counters, and each roller shaft of one pair of 
another rollers also carries out inclination arrangement of both in the same direction to the 
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travelling direction of rolled material further." 

[0020] this invention persons were easy facility structures, examined many things about the 
means for realizing "size free rolling", and acquired the following knowledge. 
[0021] ** If sizing is carried out with a roller without a drive system, compared with the case 
where sizing is carried out, facility structure can be simplified with the reduction roll which has a 
drive system. 

[0022] ** If the method sizing roller of four is used when carrying out sizing with a roller, since 
spread can be made small compared with the case where the method sizing roller of two and the 
method sizing roller of three are used and the bias of strain distribution can moreover be 
lessened, a homogeneous product will be obtained. 

[0023] Then, the further examination was added about "size free rolling" which installs the 
method sizing roller of four in the downstream (appearance side) of the last finishing mill. 
Consequently, the following matter became clear. 

[0024] ** Use the method sizing roller of four for the downstream (appearance side) of a 
finishing mill as a roller for sizing. If a roller pass uses for said method sizing roller of four the 
roller (the roller which has this round groove is hereafter called "round groove roller") which has 
the pass (henceforth a round groove) which is the so-called, almost circular "round 
configuration" Inclination arrangement of each roller shaft of one pair of rollers is mutually 
carried out to hard flow to the travelling direction of rolled material among the roller pairs which 
the method sizing roller of four counters. Furthermore, by carrying out inclination arrangement 
and moreover, carrying out sizing of each roller shaft of one pair of another rollers mutually in 
hard flow to the travelling direction of rolled material, in the direction contrary to the case of one 
pair of another aforementioned rollers, the cross-section configuration of a product can be 
mostly made into a perfect circle, and "size free rolling" can be realized. 

[0025] Radius r1 with the pass pars basilaris ossis occipitalis single here as the roller pass of the 
method sizing roller of four indicates it in drawin g 7 as a "round configuration" except the side 
relief section 3 expressed with an include angle theta The thing of a pass configuration with the 
perfect circle field which consists of radii is said, in addition, the cross section of the side relief 
section 3 — a radius — single radius r1 of the above-mentioned pass pars basilaris ossis 
occipitalis Radius r2 which it is it is — single radius r1 of radii or said pass pars basilaris ossis 
occipitalis It is the straight line which touches radii in many cases, and the include angle theta 
showing the side relief section 3 (henceforth a side relief angle) is usually 5-25 degrees. In 
addition, the free-surface section 7 in sizing with the method sizing roller of four was also shown 
in this drawin g 7 . 

[0026] The projection configuration of the travelling direction of the rolled material of the roller 
pass at the time of using a round groove roller for drawing 5 , and changing a roller gap to it is 
shown. As shown in drawing 5 (a), it sets on a round groove roller, and it is the radius r1 of the 
perfect circle field of a roller pass. When equal to one half of the diameters d of finishing, the 
projection configuration of the travelling direction of the rolled material of a roller pass will 
become a perfect circle if the side relief section 3 is removed. In order to make the diameter of 
finishing small to h, when it presses down with a roller from this condition (i.e., if distance 
between groove bottoms of the roller which makes a roller gap small and counters is set to h), it 
is the dimension [ in / as shown in drawin g 5 (b) / to the shape of a square / in the projection 
configuration of the travelling direction of the rolled material of a roller pass / the acquaintance 
side relief section ] s2. It becomes larger than the diameter h in the groove bottom section. 
However, it is h=s3, when a roller gap is made small, distance between groove bottoms of a roller 
is set to h and proper amount inclination arrangement of the roller shaft is carried out. as shown 
in drawing 5 (c). It becomes and the projection configuration of the travelling direction of the 
rolled material of a roller pass can be brought close to a perfect circle. 

[0027] ** If the method sizing roller of four is used for the downstream (appearance side) of a 
finishing mill as a roller for sizing and a round groove roller is used for said method sizing roller of 
four like above ** Both carry out inclination arrangement of each roller shaft of one pair of 
rollers in the same direction to the travelling direction of rolled material among the roller pairs 
which the method sizing roller of four counters. Furthermore, to the travelling direction of rolled 
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material, by carrying out inclination arrangement of both in the same direction, and carrying out 
sizing, each roller shaft of one pair of another rollers can also make the cross-section 
configuration of a product a perfect circle mostly, and can realize "size free rolling." 
[0028] When distance between groove bottoms of the roller which makes a roller gap small and 
counters from the condition of drawin g 5 (a) is set to h, it is the dimension [ in / as shown in 
drawin g 5 (b) / to the shape of a square / in the projection configuration of the travelling 
direction of the rolled material of a roller pass / the acquaintance side relief section ] s2. It is as 
having already stated to become larger than the diameter h in the groove bottom section. 
However, it is h=s4, even if it carries out proper amount inclination arrangement of the roller 
shaft as shown in drawin g 5 (d) when a roller gap is made small and distance between groove 
bottoms of a roller is set to h. It becomes and the projection configuration of the travelling 
direction of the rolled material of a roller pass can be brought close to a perfect circle. 
[0029] ** In the case of the method sizing roller of two, if inclination arrangement of each roller 
shaft of the roller which counters is mutually carried out to hard flow to the travelling direction 
of rolled material, turning effort may arise in rolled material and torsion may occur. 
[0030] however, the method sizing roller of four — setting — " — each roller shaft of one pair 
among the roller pairs which counter of rollers — the travelling direction of rolled material — 
receiving — mutual — hard flow — inclination arrangement — carrying out — further — each 
roller shaft of one pair of another rollers — the travelling direction of rolled material — receiving 
— mutual — a direction contrary to the case of one pair of another aforementioned rollers 
moreover in hard flow — inclination arrangement" — even if it carries out, in rolled material, 
torsion hardly occurs. This is because there are two roller pairs in the case of the method sizing 
roller of four, so the turning effort generated to rolled material by making both turning effort 
offset can be controlled. 

[0031] This invention is completed based on the above-mentioned knowledge. <BR> [0032] 
[Embodiment of the Invention] Hereafter, the manufacture approach of metal material with the 
circular cross-section configuration of this invention and its manufacturing installation are 
explained, referring to a drawing. 

[0033] Drawing 1 is drawing explaining the manufacturing installation of metal material with the 
circular cross-section configuration concerning the manufacture approach of metal material with 
the circular cross-section configuration concerning invention of (1), and invention of (3). That is, 
the inside of the roller pair which the method sizing roller Sn of four which installed drawing 1 in 
the downstream (appearance side) of the last finishing mill counters, Inclination arrangement of 
each roller shaft 4 of one pair of rollers 1 is mutually carried out to hard flow to the travelling 
direction of rolled material 2. Furthermore, it is drawing showing the one approach of carrying out 
inclination arrangement of each roller shaft 4 of one pair of another rollers 1 in hard flow 
mutually to the travelling direction of rolled material 2 in the direction contrary to the case of 
one pair of another aforementioned rollers moreover. In addition, drawin g 1 (a) is a front view and 
drawin g 1 (b) is a side elevation. 

[0034] Drawing 2 is drawing explaining the manufacturing installation of metal material with the 
circular cross-section configuration concerning the manufacture approach of metal material with 
the circular cross-section configuration concerning invention of (2), and invention of (4). That is. 
drawin g 2 is drawing showing how [ one ] both carry out inclination arrangement of each roller 
shaft 4 of one pair of rollers 1 in the same direction to the travelling direction of rolled material 2 
among the roller pairs which said method sizing roller Sn of four counters, and both carry out 
inclination arrangement also of each roller shaft 4 of one pair of another rollers 1 a in the same 
direction to the travelling direction of rolled material 2 further. In this drawing, (a) is a front view 
and (b) is a side elevation. 

[0035] Rolled material 2 receives reduction-of-area strip processing of a repeat by the rolling 
mill group 5 which consists of two or more sets of the rolling mills by which continuation 
arrangement was carried out. And after the last finishing mill in the rolling mill group 5 receives 
reduction-of-area strip processing, sizing is carried out to metal material with the circular 
cross-section configuration which has a desired diameter of finishing with the method sizing 
roller Sn of four installed in the downstream (appearance side) of this last finishing mill. The roll 
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pass of the method sizing roller Sn of four is the already described round configuration. 
[0036] In this invention, although metal material with the circular cross-section configuration 
which has a desired diameter of finishing with the method sizing roller Sn of four installed in the 
downstream of the last finishing mill is made, the number of the rollers for sizing does not need 
to be one. "Sizing roller unit" 6 [ so-called ] which become the downstream of the above- 
mentioned last finishing mill from two or more sets of sizing rollers may be installed, and the last 
sizing roller in the sizing roller unit 6 must be the method sizing roller Sn of four. 
[0037] Especially the rolling mill that constitutes the aforementioned rolling mill group 5 is not 
specified, and is easy to consist of 2 roll rolling mill, usual 3 roll rolling mill, and usual 4 roll rolling 
mill. However, further, structure is easy, and it is low, and since the maintenance of exchange of 
a roll, an alignment, etc. is easy, it is suitable [ there are few stands which in the case of 2 roll 
rolling mill with which continuation arrangement of the about 90 degrees of the rolling mills was 
carried out with the phase are needed compared with 3 roll rolling mill or 4 roll rolling mill since 
the reduction of area for every rolling stand can take greatly, and / facility cost ] for mass 
production method, when it is 2 roll rolling mill. 

[0038] In addition, all the rolling mills that constitute the rolling mill group 5 in (3), or (4) invention 
are made into the rolling mill group which consists of a 4 roll rolling mill by which continuation 
arrangement was carried out with the phase about 45 degrees, and since the thing which all the 
sizing rollers in the sizing roller unit 6 also become from the method sizing roller of four by which 
continuation arrangement was carried out with the phase about 45 degrees, then rolled material 
are pressed down from four directions, the distortion in a cross section is distributed equally. For 
this reason, metal material with the circular cross-section configuration which has a desired 
diameter of finishing can be made, without producing a crack etc., even if it is a difficulty 
processing ingredient. Therefore, the manufacturing installation performed above is suitable for 
rolling of difficulty processing ingredients, such as titanium. 

[0039] The method sizing roller Sn of four which is the last sizing roller has the device (not 
shown) which carries out inclination arrangement of each roller shaft 4 of said roller 1 to the 
travelling direction of rolled material 2 while having the pressing-down acUustment device (not 
shown) of a roller 1. 

[0040] What is necessary is just to perform pressing-down adjustment of the roller 1 in the 
method sizing roller Sn of four in consideration of the mill stiffness for which it asked by 
experiment etc. beforehand. In addition, what is necessary is just to use for the pressing-down 
adjustment device of this roller 1 the device which used the screw, the eccentric sleeve, etc. 
Moreover, what is necessary is just to use a jack device, an oil pressure device, etc. which are a 
common use means, for example as a device which carries out inclination arrangement of each 
roller shaft 4 of a roller 1 to the travelling direction of rolled material 2. 

[0041] A size free field is the radius rn of the perfect circle field of the roller pass of the method 
sizing roller Sn of four which is the last sizing roller. It can be set as the range of 2 double less 
or equal. As drawin g 5 (a) was already described, a sizing dimension is the radius rn of the 
perfect circle field of the roller pass of the method sizing roller Sn of four. The projection 
configuration of the roller pass seen from the travelling direction of rolled material when equal 
[ twice ] and the roller inclination of axis was made into 0 degree will become a perfect circle if 
the side relief section 3 is removed. When a roller gap is narrowed and a sizing dimension is 
made small, as shown in drawin g 5 (c) and drawin g 5 (d), the projection configuration of the 
travelling direction of the rolled material of a roller pass can be mostly made into a perfect circle 
except for the side relief section by carrying out proper include-angle inclination arrangement of 
the roller shaft. 

[0042] The configuration in rolling with the method sizing roller Sn of four will be decided by the 
configuration of the roll pass (or roller pass) of finishing mill Sn-1 (or the sizing roller Sn) located 
before that. Therefore, in order to make ****** small, the roll pass of rolling mill Sn-1 one set 
before the method sizing roller Sn of four (or roller pass of the sizing roller Sn) is also made into 
a round groove, and it is the radius rn of the perfect circle field of the method sizing roller Sn of 
four about radius rn-1 of the perfect circle field. Near, for example, 0.95 rn<=rn-1 <=1.05rn. It is 
desirable to set up. 
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[0043] In order to carry out inclination arrangement of each roller shaft 4 of the roller 1 with 
which the method sizing roller Sn of four which is the last sizing roller counters to the travelling 
direction of rolled material 2, there is an approach shown in drawin g 1 or drawin g 2 . The detail in 
these cases is shown in drawin g 3 and drawin g 4 , respectively. 

[0044] That is, drawin g 3 is drawing showing the detail of one example in the case of carrying out 
inclination arrangement of each roller shaft of one pair of rollers to hard flow mutually to the 
travelling direction of rolled material among the roller pairs which the method sizing roller of four 
counters, and carrying out inclination arrangement of each roller shaft of one pair of another 
rollers in hard flow mutually to the travelling direction of rolled material further in the direction 
contrary to the case of one pair of another aforementioned rollers moreover. 
[0045] Drawin g 4 is drawing showing the detail of one example in case both carry out inclination 
arrangement of each roller shaft of one pair of rollers in the same direction to the travelling 
direction of rolled material among the roller pairs which the method sizing roller of four counters 
and both carry out inclination arrangement also of each roller shaft of one pair of another rollers 
in the same direction to the travelling direction of rolled material further. 

[0046] In addition, in drawing 3 and drawin g 4 . (a) is [ a side elevation and (c of a front view and 
(b)) ] top views. 

[0047] What is necessary is just to set up Above phi in 0-8 degrees, in order not to make the 
rolled material which is a product although it is necessary to set up greatly roller inclination-o1^ 
axis phi (for example, to refer to drawin g 3 ) as a roller gap becomes narrow as the rolling draft 
of a roller becomes large so that it may state in detail in the below-mentioned example that \s, 
and a sizing dimension becomes small generate a crack. In addition, when carrying out inclination 
arrangement of each roller shaft 4 of the roller 1 of the method sizing roller of four to the 
travelling direction of rolled material so that it may illustrate to drawing 3 and drawing 4 . it is 
necessary to make altogether the aforementioned tilt angle phi about each roller into the same 
value. 

[0048] As already stated, a roller does not have a drive system. For this reason, compressive 
force acts on rolled material between finishing mill Sn-1 or sizing roller Sn-1 [ last ], and the last 
method sizing rollers Sn of four. Therefore, in order to prevent the buckling of the rolled material 
by this compressive force, it is desirable to set up small the distance of the finishing mill Sn-1 or 
sizing roller Sn-1 [ last ], and the last method sizing roller Sn of four, for example, path dO of 
rolled material just before sizing of the distance L of the last roll axes of finishing mill Sn-1, or 
the roller shaft of sizing roller Sn-1 and the roller shaft of the method sizing roller Sn of four is 
carried out with the method sizing roller Sn of four receiving — L<=(40-50) dO — desirable — 
L<=(10-20) dO ** — it is good to carry out. In addition, it is L/dO although clarified in the below- 
mentioned examples 4 and 5. Sizing can be carried out to the desired diameter d of finishing, 
without generating a buckling, if following formula ** is filled. 
[0049] 

0<=8.1/{1-(d/d0) 2} of L/d 0.5 An example explains this invention in more detail below **. 

[0050] 

[Example] (Example 1) It asked for ****** in the case of carrying out sizing by the approach 
similar to the conventional technique 1 using the round groove roller whose radius of the perfect 
circle field of a pass is 12.5mm. and the approach similar to the conventional technique 2 using 
the round groove roller whose radius of the perfect circle field of a pass is 12.0mm geometrically 
from the material diameter of 25mm. In addition, it was assumed that the absolute value of the 
difference of the diameter (distance between groove bottoms of the roller pass which counters) 
D in a pass pars basilaris ossis occipitalis, and the dimension s in the side relief section became 
aK:|c9|e***. Hereafter. ****** for which carried out in this way and it asked is called geometric 
******. 

[0051] A result is shown in draw ing 8 . In carrying out sizing by the approach similar to the 
conventional technique 1. according to change of the diameter of finishing of a product, i.e., a 
diameter, geometric ****** changes, as the line of LI shows in drawing 8 . In order to hold down 
geometric ****** to 50 micrometers or less, for example, when carrying out sizing by the 
approach similar to the conventional technique 1 from this drawing, it turns out that a size free 
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field serves as the range of 24.1 -25.0mm. 

[0052] In carrying out sizing by the approach similar to the conventional technique 2, into 
drawin g 8 , geometric ****** serves as a line shown by L2, and changes with the diameter of a 
product. Therefore, in order to hold down geometric ****** to 50 micrometers or less, when 
carrying out sizing by the approach similar to the conventional technique 2, it turns out that a 
size free field serves as the range of 23.1 -25.0mm. 

[0053] Next, it asked for ****** In the case of carrying out sizing by the approach of invention 
of (1), and invention of (2) using the roller of the pass on the basis of 25mm of diameters of 
finishing, i.e., the round groove roller whose radius of the perfect circle field of a pass is 1 2.5mm, 
geometrically. 

[0054] The detail of the configuration of the round groove roller in the method sizing roller of 
four at this time is shown in Table 1. The roller diameter in Table 1 points out the diameter in a 
roller pass pars basilaris ossis occipitalis. In addition, even if it carries out inclination 
arrangement of the roller shaft, and it carries out finishing rolling by the approach of invention of 
(1) in this case, and carries out inclination arrangement of the roller shaft and carries out 
finishing rolling by the approach of invention of (2), geometric ****** serves as an equal. 
[0055] 
[Table 1] 

m 1 





12. 5mm 


\^ -yn e 


3 0" 




2 5. 0 mm 


o - ^ mm 


15 0. 0 mm 



[0056] In the approach of invention of (1), and invention of (2), it is necessary to set up roller 
inclination-of-axis phi greatly as a rolling draft is made to increase (i.e., as a roller gap is 
narrowed and a sizing dimension is made small). And if it asks for the tilt angle (the following, 
proper tilt angle) from which geometric ****** serves as min. it will become the line shown in 
drawin g 9 . If it asks for geometric ****** at the time of using this proper tilt angle for every 
diameter of finishing, it will become the line shown by LP in drawin g 8 . 

[0057] If the inclination of the line shown by this LP is compared with the inclination of the line 
shown by LI in drawing 8 , it turns out that geometric ****** can be controlled by the approach 
of invention of (1), or invention of (2) to 1/20 [ in the case of carrying out sizing by the approach 
similar to the conventional technique 1 ]. If similarly the line shown by LP is compared with the 
line shown by L2 in drawin g 8 , it turns out that geometric ****** can be controlled to a very 
small value by the approach of invention of (1). or invention of (2) compared with the case where 
sizing is carried out, by the approach similar to the conventional technique 2. 
[0058] (Example 2) The billet of S45C specified to an ingot and produced JIS G 4051 which 
carried out slabbing by the usual approach After rolling out in diameter of 25mm by 2 roll rolling 
mill group by the usual approach. Using the method sizing roller Sn of four which has the round 
groove roller shown in Table 1, by the sizing approach of invention the above (1), and the sizing 
approach of invention of (2), sizing was carried out to 20-24.6mm (diameter of a product) of 
diameters of finishing, and ****** was measured. In addition, the distance L of the last roll axes 
of finishing mill Sn-1 in 2 roll rolling mill group and the roller shaft of the method sizing roller Sn 
of four was set up so that it might be the 10 times (lOd 0 = 250mm) diameter dO (25mm) of 
rolled material after rolling out by the finishing mill Sn-1 [ last ], i.e., the diameter of rolled 
material just before sizing is carried out with the method sizing roller Sn of four. 
[0059] ****** at the time of carrying out sizing to drawing 10 and drawing 1 1 by the approach of 
invention of (1) and the approach of invention of (2), respectively is shown. 
[0060] According to this drawin g 10 and drawin g 1 1 . ****** at the time of carrying out sizing 
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with the system is somewhat larger than geometric ****** (LP line of drawin g 8 ). This 
originates in the so-called "backlash" etc. of bearing, and ****** at the time of rolling out with 
the system also in the conventional technique 1 or the conventional technique 2 becomes 
somewhat larger than geometric ******. In addition, a difference is hardly accepted in ****** by 
the case where sizing is carried out by the case where sizing is carried out by the above 
mentioned approach of invention of (1), and the approach of invention of (2). 
[0061] Furthermore, according to the sizing approach of invention of (1), or invention of (2), it is 
clear from drawing 10 and drawin g 1 1 that can hold down ****** In the range of all the 20- 
24.6mm diameters of a product (diameter of finishing) to the very small value of under 0.05mm 
(50 micrometers), and a size free field becomes very large. In addition, in the sizing approach of 
invention of (1) or invention of (2), a size free field not being restrained by ****** but receiving 
constraint from drawin g 10 and drawing 1 1 by setup of roller inclination-of-axis phi is assumed. 
[0062] In order to make the projection configuration of a roller pass into a perfect circle mostly, 
it is necessary to set up roller inclination-of-axis phi greatly as a sizing dimension becomes 
small. However, when roller inclination-of-axis phi is set up greatly, as the surface of action 8 of 
the roller and rolled material in the roller groove bottom section shows drawing 12 , for breadth 
and this reason, a crack may arise in rolled material. 

[0063] Then, in order to ask for roller inclination-of-axis phi which does not make rolled material 
produce a crack, [ next, ] The billet of S45C specified to an ingot and produced JIS G 4051 
which carried out slabbing by the usual approach After rolling out by 2 roll rolling mill group by 
the usual approach, the method sizing roller Sn of four which has the round groove roller shown 
in the aforementioned table 1 is used. By the sizing approach of invention the above (1), and the 
sizing approach of invention of (2) Roller inclination-of-axis phi was changed in 0-10 degrees, 
finishing rolling was carried out, and visual observation of the existence of crack generating in 
the front face of rolled material was carried out. Consequently, it turned out that roller 
inclination-of-axis phi which a crack does not generate in rolled material is a maximum of 8 
degrees. 

[0064] From already shown drawin g 9 , the diameter of finishing (diameter of a product) in case 
roller inclination-of-axis phi is 8 degrees is 21.2mm. Therefore, from drawin g 10 and drawing 1 1 , 
even when ****** is set to less than 0.05mm, the size free field in the sizing approach of 
invention the above (1) or the sizing approach of invention of (2) can be made [ which exceeds 
3mm to 25mm which is the diameter of finishing of criteria ] very big. 

[0065] The billet of the pure titanium ingoted by the usual approach is hot-rolled in diameter of 
25mm by the usual approach. (Example 3) Subsequently It rolls out by the rolling mill group which 
consists of a 4 roll rolling mill by which continuation arrangement was carried out with the phase 
about 45 degrees. Using the method sizing roller Sn of four which has the round groove finally 
shown in Table 1, by the sizing approach of invention the above (1), and the sizing approach of 
invention of (2). 21.5-24.6mm (diameter of a product) of diameters of finishing was made, and 
****** was measured. Furthermore, visual observation of the existence of crack generating in 
the front face of rolled material was carried out. 

[0066] Consequently, the relation between ****** and the diameter of a product (diameter of 
finishing) is almost equivalent to drawin g 10 and drawin g 1 1 , and the crack was not accepted in 
the front face of the finished product. 

[0067] (Example 4) The billet of S45C specified to an ingot and produced JIS G 4051 which 
carried out slabbing by the usual approach After rolling out in diameter of 25mm by 2 roll rolling 
mill group by the usual approach, Using the method sizing roller Sn of four which has the round 
groove roller shown in Table 1, by the sizing approach of invention the above (1), 20.5-24.5mm 
(diameter of a product) of diameters of finishing was made, and the generating situation of a 
buckling was investigated. In addition, the distance L of the last roll axes of finishing mill Sn-1 in 
2 roll rolling mill group, and the roller shaft of the method sizing roller Sn of four the diameter of 
rolled material after rolling out by the finishing mill Sn-1 [ last ] — that is. It changed in the 50 
times [ 10 times to ] (lOd 0-50d 0 = 250-1 250mm) as much range as the diameter dO (25mm) of 
rolled material just before sizing is carried out with the method sizing roller Sn of four, and the 
effect affect buckling generating of the above-mentioned distance L was considered. 
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[0068] It is L/dO to drawin g 13 . The difference of the buckling generating situation by the 
difference in the diameter d of a product (diameter of finishing) is shown. It is shown that, as for 
"x", the buckling produced that a buckling did not produce "O" in drawing. 
[0069] According to this drawing 13 , it is L/dO. The small thing for which sizing can be carried 
out is so clear that the distance L of the last roll axes of finishing mill Sn-1 and the roller shaft 
of the method sizing roller Sn of four is small if it puts in another way, without covering the 
diameter of a product of the large range and generating a buckling. For example, although the 
diameter of a product which can carry out sizing was only 24.5mm, without generating a buckling 
in L/d 0 = 40, in L/d 0 = 10, the buckling was produced with no 20.5-24.5mm diameters of a 
product. 

[0070] Similarly, by the sizing approach of invention the above (2), 20.5-24. 5mm (diameter of a 
product) of diameters of finishing was made, and the generating situation of a buckling was 
investigated. Consequently, the buckling generating situation by the difference between L/dO and 
the diameter d of a product (diameter of finishing) was the same as drawin g 1 3 . 
[0071] (Example 5) The billet of S45C specified to an ingot and produced JIS G 4051 which 
carried out slabbing by the usual approach After rolling out in diameter of 50mm by 2 roll rolling 
mill group by the usual approach, Using the method sizing roller Sn of four which has the round 
groove roller shown in Table 2, by the sizing approach of invention the above (1), 45.5-49. 5mm 
(diameter of a product) of diameters of finishing was made, and the generating situation of a 
buckling was investigated. In addition, the distance L of the last roll axes of finishing mill Sn-1 in 
2 roll rolling mill group, and the roller shaft of the method sizing roller Sn of four the diameter of 
rolled material after rolling out by the finishing mill Sn-1 [ last ] — that is, It changed in the 60 
times [10 times to ] (lOd 0-60d 0 = 500-3000mm) as much range as the diameter dO (50mm) of 
rolled material just before sizing is carried out with the method sizing roller Sn of four, and the 
effect affect buckling generating of the above-mentioned distance L was considered. 
[0072] 
[Table 2] 

m 2 





2 5. 0 mm 


■9- K U U - 7 ^ 


3 0 ' 


K 'J V -ym^m 


5 0.0 mm 




15 0. 0 mm 



[0073] It is L/dO to drawin g 14 . The difference of the buckling generating situation by the 
difference in the diameter d of a product (diameter of finishing) is shown. It is shown that, as for 
"x", the buckling produced that a buckling did not produce "O" in drawing. 

[0074] Also from this drawing 1 4 , it is L/dO. The small thing for which sizing can be carried out 
is so clear that the distance L of the last roll axes of finishing mill Sn-1 and the roller shaft of 
the method sizing roller Sn of four is small if it puts in another way, without covering the 
diameter of a product of the large range and generating a buckling. For example, although the 
diameter of a product which can carry out sizing was only 49.5mm, without generating a buckling 
in L/d 0 = 50, in l-Zd 0<=20. the buckling was produced with no 45.5-49.5mm diameters of a 
product. 

[0075] Similarly, by the sizing approach of invention the above (2), 45.5-49.5mm (diameter of a 
product) of diameters of finishing was made, and the generating situation of a buckling was 
investigated. Consequently, the buckling generating situation by the difference between IVdO and 
the diameter d of a product (diameter of finishing) was the same as drawing 14 . 
[0076] The distance L of the roll axes of finishing mill Sn-1 of last [ result / of an example 4 and 
an example 5 ], or the roller shaft of sizing roller Sn-1 and the roller shaft of the method sizing 
roller Sn of four is the path dO of rolled material Just before sizing is carried out with the method 
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sizing roller Sn of four. It receives and is L<=(40-50) dO. Then, it is good and it turns out [ L<= 
(10-20) dO. then ] that it is more desirable. 

[0077] In addition, it is L/dO as already stated. It is also clear that sizing can be carried out to 
the desired diameter d of finishing, without generating a buckling, if following type ** is filled. 
[0078] 

0<=8.1/{1-(d/d0) 2} of L/d 0.5 ** [0079] 

[Effect of the Invention] According to the manufacture approach of this invention, a finishing 
cross-section configuration can perform mostly practical size free [ ****** ] rolling which has a 
size free field large very small moreover by the perfect circle. The manufacture approach of this 
invention can be enforced comparatively easily by using the manufacturing installation of this 
invention. 



[Translation done.] 
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♦ NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing explaining the sizing approach concerning this invention, and (a) is a 
front view and (b) is a side elevation. 

[Drawing 2] It is another drawing explaining the sizing approach concerning this invention, and (a) 
is a front view and (b) is a side elevation. 

[ Dr awing 3] Inclination arrangement of each roller shaft of one pair of rollers is mutually carried 
out to hard flow to the travelling direction of rolled material among the roller pairs which the 
method sizing roller of four counters. Furthermore, it is drawing showing the detail of one 
example in the case of being hard flow to the travelling direction of rolled material mutual, and 
moreover carrying out inclination arrangement of each roller shaft of one pair of another rollers 
in the direction contrary to the case of one pair of another aforementioned rollers, and (a) is [ a 
side elevation and (c of a front view and (b)) ] top views. 

[Drawin g 4] Both carry out inclination arrangement of each roller shaft of one pair of rollers in 
the same direction to the travelling direction of rolled material among the roller pairs which the 
method sizing roller of four counters. Furthermore, it is drawing showing the detail of one 
example in case both carry out inclination arrangement also of each roller shaft of one pair of 
another rollers in the same direction to the travelling direction of rolled material, and (a) is [ a 
side elevation and (c of a front view and (b)) ] top views. 

[Drawing 5] It is drawing showing the projection configuration of the travelling direction of the 
rolled material of the roller pass at the time of using a round groove roller for the method sizing 
roller of four, and changing a roller gap to it. (a) is the radius r1 of the perfect circle field of a 
roller pass. The projection configuration in the case of being equal to one half of the diameters d 
of finishing and (b) The projection configuration of the roller pass at the time of making a roller 
gap small and setting distance between groove bottoms of a roller to h and (c) In case the 
projection configuration of the roller pass at the time of carrying out inclination arrangement of 
each roller shaft of a sizing roller when making a roller gap small, and (d) make a roller gap small, 
they are the projection configuration of the roller pass at the time of carrying out inclination 
arrangement of each roller shaft of a sizing roller by the option. 

[ Drawing 6] It is drawing showing the cross-section configuration of the product obtained by 
carrying out size free rolling with the conventional method using 4 roll rolling mill, and mostly, (a) 
is a perfect circle and (b) is 4 square shapes-like. 

[Drawing 7] It is the sectional view of the roller pass of the "round configuration" in the method 
sizing roller of four. 

[ Drawin g 8] It is drawing showing the relation between the diameter of a product at the time of 
carrying out sizing by the approach similar to the conventional size free rolling, and the approach 
concerning this invention (diameter of finishing), and ****** for which it asked geometrically. 
[ Drawin g 9] It is drawing explaining the diameter of a product at the time of carrying out sizing 
by the approach concerning this invention (diameter of finishing), and the relation of a proper tilt 
angle. 

[Drawing 10] It is drawing showing the relation between the diameter of a product at the time of 
carrying out sizing by the approach concerning this invention (diameter of finishing), and ******. 
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[Drawing 1 1] It is drawing showing the relation between the diameter of a product at the time of 
carrying out sizing by the option concerning this invention (diameter of finishing), and ******. 
[ Drawin g 12] It is drawing showing the surface of action of the roller in the roller groove bottom 
section, and rolled material. 

[Drawing 13] It is drawing showing the buckling generating situation by the difference in L/dO (L : 
dO : the distance of the roll axes of the last finishing mill, and the roller shaft of the method 
sizing roller of four, diameter of rolled material just before sizing is carried out with the method 
sizing roller of four) and the diameter d of a product (diameter of finishing) at the time of 
carrying out sizing by the approach concerning this invention. 

[ Drawin g 14 ] It is another drawing showing the buckling generating situation by the difference in 
L/dO (L : dO : the distance of the roll axes of the last finishing mill, and the roller shaft of the 
method sizing roller of four, diameter of rolled material just before sizing is carried out with the 
method sizing roller of four) and the diameter d of a product (diameter of finishing) at the time of 
carrying out sizing by the approach concerning this invention. 
[Description of Notations] 
1: Roll, 

2: Rolled material, 

3: Side relief section, 

4: Roller shaft, 

5: Rolling mill group, 

6: Sizing roller unit, 

7: Free-surface section, 

8: The surface of action of a roller and rolled material, 

theta: Side relief angle, 

phi: Roller inclination of axis, 

d: The diameter of finishing, 

h: Distance between roller groove bottoms, 

Sn: The method sizing roller of four of the last installed in the downstream of the last finishing 
mill 

Sn-1: The last finishing mill in the rolling mill group 5 
Sn-2. Sn-3: Rolling mill 



[Translation done.] 
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a!©:/?[Si(cffll4SBg ^ nr i^s c i t •iri>^mu 

[%mmA] mwLm<D\mm*^htjii>EMwmt. mib 

/c 4 ^-9- i^a - ^ i T'^^ S n ^,^1•JSISP©irffiff$ 
t^*5RffJ©^1^**{3t-r^.^g-C*-:>r> HyiB4:^-9- 

IBg^^^rWU. fio, >rt[6j-r2.a-5>[t©^%, m 
©p - -7©#P - ■5$A*5MEBSW©ji?f:;^(6i{c>Ft urM 
:^ifcim-:73[Si«:ftM4iBg§n. Mtc. 'b^-:^©i*f 
©p -■5©Sp - ^fA^jMEMMOjfitfT^I^CcM L-CM 
tisi— :&l^iI«:^s§4ieg3nTl>^ c t ^nWLtti> 
i^JgIg|5©»r®J^t»i*iR0©^t^©$!iji^g. 

[»i|^©i$iNH^cCl$i^] 

CO 0 0 1 ] 

*iR?^©#JSt*©tSlifi*i*RC/*©l!ijiigg{CML. IE 
p - cc j; o r J1-SS|5©KSffi?fj«*in j^©^ll it 
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— ©p-7 (?LMP-^) *fflC^.Sii^>(CP-7©E 
Tfi!:gRo'p-vl6©M$4ft?:^m-e^lSL.r. 

[0 00 2 ] 

«. ffii£!ict"© ri;j>c}jDXj ccj;orBiTM©vhffi (a 
10 s) (c{±±if6ti/cft. Mtc. mm ^2. 3-xuaxi ifi 

f'p|iti*©i6i±«:a6fc46> r uxjjnxj {±±tf**© 

[0 00 3 ] L.fc*5-or. i^Jlg|5©»fMff5t>J*SR»©^ 
R***EEii-r-5ti^> -«5«:BE®Kn°D©Ttffi (itS) « 

f±±lf S<t l> 0 ) ©tj-r^S^J^c^M^ctc; P "f^m^ * 

U, M{c»|^^<©p-;u*ewrS!i^'^*5*?>„ 
*5> «T©lii?«fcteCi-riiffi#©/cd&(c. ri'fjig|5©»r 

ffi?^«*sRj^©^wj *^fc mmfmtiivm<D^m 

[0 004] ±IB©J; ^itcWli*^^-r-5/c&K:> IS]- 
©p-;U€:flBt,irp--;l/ffiT<aB*^tel8lt{Cia^U, c 

#i(cj:o-cf±±wi;&3tem-caM-c*^Bifii r-y-^-x 

^raUSe 2- 1 99 206 ^<&$8-¥'!^ra^5 - 3 

8 5 0 m^mc^m^inx\.^^. 

[0 00 5 ] i^^BSe 2- 1 9 920 6-^ii^$a(C«. 4 
p--'HiM«l©2#(ca:*ES:friS{c*ji,»-r. sKW^R 

Jf5. ±3B 2 ^©EEJ2«© 8 *© P -;t'©?LS^*l5t©R 

m-tj:^>\^\2o%<DmM<DmLLm^tji^-i 

jii;?-r ^ c i tc cfc 0 . mn^mmm<si\^> l^mks© 

40 rnnmi A^ti^snrc^^. c©j5'fii5 (tir. s^^ssti 
lii^^) {Ccfcn«> 3iS©9 0* {!itB{c2 P-;UE® 
IS4iii^iBS-r?.E5i:^ffi («T, 2n-;HE5i^it,^ 
■5) ictb-^nsSH (f±±tfiia°D©ISI-»rffi(Cfct^^ia 
{S©ft:^i«/h©ll) (HS^%2. l^iC 

/ciS^©1*- i> > olteaSfflAJ^MiSafe I > UlSWiSS 
©8 0%©«SH(cfd;:^-rs. 

[0006] !^W^5 - 3 8 5 0 1 ^^^C^t. BlfM*i 

4 5' •r6L//c2^©4P-;HHl^tc«fc-:>ria?iKc|l 
50 Ji-r-S-9--f i^>i'/ES:)5r;ffi(c*jt,ir. ^^i&:< <^:^>2>'^•;^ 



3 

0 lb 1 ~ 1 4%/lN$CiitS<DR?ffiij@S)^ClJ-^ K 'J- 

OR5I©ieS (?LSa©*Rg|J©ii:S) *5*1vt©ii:t$J: 
/jN$»,^/cd&, ±iafi£*S?*l51=S:lOTJst)<!:-r-5?LS[©R51li© 

ieS?:^t^©ii:flJ;f3;*c#< L//c4 o-;H£?ilSfc J: ^ 
Vr-i V>> ^tm(Dj^ ^ (c8!Ja°DS©/h§ t^^r^ifcffiS^© 

JCfcfiS^©S'flfi5H*BX'5C<!:*«-C#-5. hfctH":, 

r, c©^^e3fes^^R2^c<i;n{^^-;^ral?i©p^/cw-t•^ 
ff^njti^fg{p°,©-t^-rx (its) mm. OS o-y-'fy>i' 

•So 

[0 00 7 ] ±iaL/;rcfi£*fi^sig i . iie*s^«2©t,>rn 

(cr3i,»-C*>S6 (a) {c^-rJ:^'{c4*©a-;u©?LM 

f , r?L§yjSgptc*i I:)- 2, D 1 = -tf F U >; - gptc 

l!i©«Mri*S!iD°D?rli«aR{cEE®-r.2. (-^* 0SSd°dJF5 
6(a) l,Cm-t^t^h. 06 (b) tc^-T J: -5 fca- 

as&, fi£3RC?J|!j 1 ^umm 2 ©:^ffi-c{*if -Y 

«gffiW2 P-;l')IigSCCi:b-^r;^* < fe©©. 1^ 

0-/l)A< L/!fcl>i-r-5a*W©S*tc^:5}-Ccjtc.A-SC 
[0 00 8 ] 

[^BJ*se?iJiL'J;^i-rspgi] *^Bjii. ±iE^t^fc 

$ I V 8fr®ff^*^ Rff5o#SW*4©$i3i:^ffi i L r © 
[0 00 9 ] ife*J. *^Bj-ct^'5 rp-7j {ilBDjJR* 

sij3n5*>©-c*4, 

[0010] 

[sija*)»^-rs/cs>©#i8] *i6Bj©sg«. Tie 

( 1 ) . ( 2 ) t<cmtwimi^mmj^i<D^m^mmMij 

mRV ( 3 ) . ( 4 ) (Cn^-rWBiJ^d^RJ^C^ilt*© 
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[00 11] ( 1) 4:tf9--<i;'>i'a— 7*^©f±± 
ifE?s«©T?»]ccw-r-s«i^a©ai^EJi«ssf-cKffs 
ff^«*5R?f^©^SHvt*»{ig-r6;?ffir*or. B«I24:)? 
•tf--ry>^/o-'7©*f|fii-rsa-^Sif©^^. ist©n 

- V ©# n - 7$4€:Mffliif*©3l?f T^r^ltc^t LT+BSfc 
jM7?|SJ«cfflMiBS0. MCc. fe^-7^©m©a-^© 

s-a-^tt*. ^SEIIi^*^©a^f:^IS]{c*tL/Ttg^^cJt:^ 

10 ff^tt*5RjfJ©^iiM©isi^?3afe. 

[0012] (2) 4:;&i^-/i;'>i'n-^«:«l^©tt± 

•!f>f y>i^n-'5©*f|6j-rsa--5S*©^%, i>pf©p 

- ^ ©# n - ^ w?r*S)lJiM©3itWrS]tc>ft u-rias:)7 i 

7©#a-^ttfcM)EE?St;f©iifT*[fii{c*f t-cp:^i ^> 

^»fffi?f5t«;3!)5P5jf5©^)it^©ss[3^:^^, 
20 [ 0 0 1 3 ] ( 3 ) m^m<D&mm^^ft>tj:i>SMfm 

i. H«IBE®tSSf©gif*©f±±tfE5l1i©T?»J{cjliK 

iSH 3 n/c 4 y > y a - 7 i -CitfiX 3 »fS?fJ 

mmm<D^f^^m^-r^msx$,-yx. mi^AyjV 
©p - ^ ©sp -'5'm*msMm(Dmnyji^i'CM Lxrn 

S{cjSWr«i|(c<««4iBg3n> Htc. fc5-:;^©i*t©P 
— 7©&P-^¥fi;^i. MlI3is«©Ji^f:^l^I^c>l^l/rtBS 
fcj£:^r6]-c, u*^4>Htrie©S'J© m©p--7©is^i(j 
30 M(o:f}i^icmimsstixi^^ct^^6-r^mmm 

«*5RJ^©^M©$!!J&«B. 

[0014] ( 4 ) 1«t5:S©)IJl^*^ f>:^f ?>EMm^ 
i. mtBlEiitSI¥©g*?©{±±tfESitS©TMKafg| 

leg 3 n 4 >r y > p - -7 i -c^^ 3 n s »f ffiff^ 

l^*5pqjf^©^p<vf€r»!j^-r^$lg-cifb'jr. mMEAyj^ 
^i^iyifn-^ifiu- ^ffiTPSEtS^&o'p 
iBg««4Wb. So, ^pfrsi-r.5P-7S?f©^%. i>Ft 
©p--7©&p - 7 l6*iMEJiM©jitf tc^?t L r W 

40 ©P-7©s-P-7«i4>tS[iBiitt©jiff:^r(6)(C)i'tL.-cw 

»rM?f$t^*SRff5©#)SM©l«®i?g, 

[0015] liiT. ±ia© ( 1 ) ~ ( 4 ) iSr^n^n 

(1) ~ (4) ©«BJil,>^. 

(0 0 1 6 ] Ajrte, B!£(cai'^/cJ;5fc, Tn-^j i^j 
1816^4^3 )tci»i>©-c*0. l|Ea6^4W-rs ra- 
;l/J <!:«B^S8{c|E8lI3*iSfc©T?*S. 

[0 0 17] r4:/3l^--i'i^>yp-^j ilJ. £E5i:35r|Sl 

©i5i— figti: 9 0 • mwixmm.^fxfcimiimii'Xiji, 

50 4f@©-y--/y>i/©fciii)©P-^«:*-r^*IS?rJg-r. 
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[0 0 18] r4:fir-y--fi;'>yn— 7 0*t[6j-r.5a--5 

(c^pturtgstcjt*[6]-c> LA^^jfrtacDSijcD mcDa- 
7©ti^^^*jM©*ffi]^cM*4iBS•r•5J w^im 

i^fctto -cisg-r -5. c i ^ t,^ -5 , 
[ooi9}x. r4:^i^'f v^>:>^D-^®*f[6]-r-so 

[0 02 0] *^B^#e«. fffim«c^«i«it-c. r-y-^ 

[0 02 1] ®IBS[)**f#/c^ciin-^r-9-'('i>>iy-r 

[0 0 2 2 ] ®D-^-c-9-'rj;'>;!/-r.5i«^. 4:^-9- -r 
ip>i^a-7€:fflt>ntf. 277-y--<i^>i^n-^-ts>3:& 

[0 0 2 3 ] -ec-c^ 4:^f--/i;>>ya-^**i^cD{± 

[0024] &i±±vfSMm<Drmi mm) ic-^^i^ 

> ofce*© n - ^ i L r 4 77 -f 5^ > n - ^ 

(DWfrn r^-ij^ Fji^t^j -csy^^im (jyr. ^-i/^ ktl 

l>tt©c3-^©ScJ-^l4^?^(Bit;J©ji?f*[S] 

iC)(iu-cmmcmi3\i^<tcmmmmL. hoc h^-yi<D 
iSpf©D-^©#a"7tt?r> tSEa5t^©3itT:^|fi](c>Ft 40 
L/t:fflS(cjS*:tfr!ii-cL*>4>fflriB©si|© i ?t©D-7©« 
^ i {Jit ©:^i^ (cffiMieg L/rif'fi;=>y-r-2.ci-c, 
i?fa©»r®Jf51:^€riaiS*Rcci,r r-tf-rx:? 'j-fflSj 

[0 02 5] CC-C. 4:^1>--l'i?>r^D-^©D-^?L 

©Ci^l^^o !S:*J, i^-'f K y ';-:7gP3©8ffli«> * 
S*s±fa7LMJSg|5©#-•S^^^i r l © 2 fg©i}iS r 2 -C* 50 
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■snas. **Lna. fria?LMJss»©*-^s r 1 ©rsi 
mtnxe (ot. -y-w ku y-^^ti,^^.) «. 

5~2 5' Jfefc. 4*-9->ri;'>i'P-^fCJ:S 

-y- y > i^-C© e A^ffiSR 7 45 C ©0 7 tfi L /c, 
[0 02 6 ]I151C. 5'i'> K^LMP-^^rfflt/^ra- 
^MK*^{b3 -If fcJt^fc*jt:t ^ P - 7?LM©1*ffl^W 

<Dmnyj\^<D^mm^^fn-r. 05 (a) tc^-rj:^ 

(c. ^■i'> F?LS!P--7{cfc(,»r«P-^?LM©*R^ 
i|{©^flrl *5f±±tf{Sd©l/2K:^UC^l§^. P- 

73iM©iSEaii5f©3itf:^ifii©fa«5j^t»;w-9-'r f >; 

7g|53*i^< iXntc^r^o C©tfc^*:'6, -(±±^14 

P-7lBIK(*/h3< L-CjPfiSi-r5P-^©3fJSWBgBf=& 

hfc-r-Si. 05 (b) (,Cm-rJ:^ic. P-^?LM©l!ft 
ffiStt©jitf75r[Sj©19:iKff^««Hftff^t»Cccia-2(*-yw' F 
y y -7S|J{c*jw*^^6 s 2 sjpjssB-ccesh j; 0 4> 

?tJSr^^«l*h(CL'fc*S^T"f>, 05 (c) {C^i^TJ;^ 
{CP-^tt^aiESfflMSEg-rSi^ h= s 3 iAj:o-C 
p - 77LS(©l!SI[fflSW©jitf *iai©aiJJKt«*KR(c jg 

[0 02 7] ®±ie©a>i[SHi(C« tt±lf)I5I*SI©TaK 
WJ (tHflPI) (C1f-i'y>y©/cJt)©P-7ib-C4:&-!^--Y 

y>yp-5*fflt^ Bf(ia473-y-'i'y>i^p-^(c5'i' 
> F?LMP-^*fflc^titf, ^©4:^if-ri?>yp-7 

©*H6l-rSP-^*t©^^> l*f©P--7©^P-^«[| 

*MBEMW©iitf5^[^i]Cc>Ff L-cM:^i felnl— :;^[6j{c«^4 
legU, Mtc, 4>^— 7^© m©P-^©§P-^IA4> 

mcbx ^v-{:^y v-SM] ^^-ricits-c^ 

[0 02 8] 115 (a) ©tfc«j!»6P-^ra^*/h3< 

br*t[6]-r^p-^©»israffiii*hcc-r-5.i, H5 

( b ) iCTHf «t ^ {c. P - ^?LM©1lSffiSM©jStf:^|Dl 

©J9:i5jKt«i*Egftfl5«{cia-2(#-!^>r f y v-vMicisv} 

S^ffi s 2 «?tiSgp-r©ii:Sh J: 0 fe;'^* < J^r^S Ctit 

L/-CP-7©»JSraffiil?rhtCbfclS^{c. Mb (d) 
fc^-rj:^{CP-^#«:®iES«*4ieSUt:t. h=s 

[0 02 9] ®2:^if-rj;'>i/p-^©ti^{c«. *fisi 

■r s p - 5 ©s p - -5 tt* Mffi52W©iitf5^ ifijcc>pt u r 

[0 0 3 0 ] L*5L-. Ay3V--(>>>i/ti-^icis(,^X 

rs^|a]-r-sp-^*t©'5-^, m©p-7©sp- 
5 W4ailJ2M©jltf :^iS]fc*f L/ •ctBS{cjt:^[6]ccffl$4 
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hj Lxi>^mtiamtiiii^£m^ofn\ en 
[0 03 1 ] *^BJ«±ie©»im{cS-:Jt,ir^$nfc 

[0 03 2] 

[ 0 0 3 3 ] la ui, (1) (D^micm^mmmmm 
g L /c 4 73 -y- -f y > a - 7 s n ©>i?tr6i-r s a - 5 *f © 

■5%, l*f©P--7 1 ©§a-^#4?rM)£SiW2©ji 

— *©m©a-^ l©#n--7l*4 4. *SBBil5t2© 
jitf75ri^ijfc*tLTtiS{C3g53i^-coA^€.Kria©SiI© i St 
©t3-^oJ»^<h«jM©;^r6iccffiMiea-r'5 irxoyjm 

(b) «tJli0-c*6o 

[ 0 0 3 4 ] la 2 {i. ( 2 ) ©^H^K^?, Wr®?fJ«*sP1 

ji5©^)st*©S!3t*ffij^Df (4) <jmmt,m^mmmix 

-^>Ff©^%> m©a--5 l©Sa-^W4*«jIiS 

«2 ©iitf feisi-:^i«iiJc<^4iBa 

L. MCC, 4)^— :^©m©ci--5 l©gn-^f44l> 
IBfi-rS 1 -:)©:ar?**7n-rSt?*S. C©0{cfcl>r 

( a ) {jiEffi^, ( b ) itmmm-c^^, 

[003 5 ] msmi2i,t. mmmstitcmim(DS. 

■vm.mE.mmj:^^^itd^. c©Si^©{±±cfEjits© 
rmii (mfflij) (cg:gUi^c4:/7-!t-^y>yia-7Sn-c 
BiTa©f±±tf a*«-r swfffij^«*«Rff5©^iH5tM:ij- ^ 

[003 6] *^BJtCte(,>-r«. ®«^©{±±lfE®«© 

V->(iy> {f(Dfcib(0 o - ^ « 1 S-eS) -Sj£:«S«^c ± 
iBSi^©tt±tf )3Eia«S©T?;SfM{cfflg{cS©if- -i- > i^o 
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#^©1^ -Y y > i'p- 4 -f s>> i/n - -7 s n r * 

[003 7] S«ia©E5itSi¥5 5:«fiX-r^EMti«i|$(c 
mmsti?>i><ovittj:<. as©2a-;i'ffijit». 

-Jt/|Hi|i-?=4P-;HBi*a*^6!icSifc,©-cm^. ffl 

tS©it^fc{*. 3a-;WffiiSiJX«4a-;HBS*S<«;J:b 
10 m-^, «jg*^s{ffi#-C^«3Xh*5<g<. n-;L'©3S}^^ 
[0038] i^C*}. ( 3 ) . ( 4 ) <D^m<Dm^iC^ S. 

mm5 i^mm-rizmii-i-^xA^- mB-ca*si2 

r4 5* fetB-C3ii^Bes3n/t4*t^>fy>i'p-73&> 

e.i^cc^«>©i-rnsi. MJi5iw«4:^r6]*^?.EETsn.2. 

)tto»rMF*1©S*51ili?fC^11j-rS. CCDfclt). StflPXM 

tf. 5^4?>j^ciiBjnxW*4©II5iCcabrt,^S. 
[0039] ikm<OV-^U>>iftt-'7X$)?>41j^-fiy 

im2<Dmni3\iiiiC)^Lxmmmst^mm mTn-a 
•f) *wbTi,iS*i©rS)€>o . 

[0 04 0] 4:/3f-'('>^>i^a-7S nK*jl:f^n-9 
30 1©IITIS!^». ^J?)im^c£(Cj:?)**-r*}li/c5^l' 

roi4*#StL/rtf^«.a(,i. ^cfc. c©n-5i©ffT 
- vfil4 4fe!ffi5il!t 2 ©jiff:^|^{cStLTffl*4Eg-r -5 

[004l]lJ--fX:7>; -mmiit^mov 
7 r * S 4 77 -I" t> > i'n — 7 S n © n - ^ ?LM©Kn 
«IJ|!{©¥Srn ©2fg«T©»H{CS:^-C*.5. mcm 

40 5 (a) (coi^JTjili-Nifcjc-^tc^ •9■^'i;'>i^^t1^*u:^ 
•9--ri^>ya-7Sn©a--5 7LS©KRMl|S©i|iS r 
n ©2f^fc^L/i,^iS^, a-7$4©<bs$4ft*0" t-r^ 
*SEJit^©jiif*t6i*>6m/cn-7?LM©ta:i5J^t«i 
«-i»-'rK";';-7Sl53*^<«hXR{c&S. a--7raBS 
^m.< LX-^^i^>if^m^/\\$ < b/cJS^(C«, 0 5 
(c) "pms (d) tC^i^-r»fc-5tC, a-^ffi?rjliEftS 
mMmmr eciccj:0> a-^ ?LM©l!Sl[Eiffi1vf ©ji^f 

50 [0 04 2 ] 4:^t»--rix>i/n--5'SnCCJ;SIIiS-C© 



C6) 



«1f>f i^>yp-^S n) (DU-jVJIM i^^i^^ta- 

lSHu01Ili^Sn-l<DP-;U?L§^ (^-Sl^^^lf 'Y>'> 

pi^I^CDij^S r n (D^m. m^^^O. 9 5 r r n-1 
[0 04 3 ] S*?CDt^>fy>yo-'5^r*>^47?1f-r>^ 10 

[0 0 4 4 ] TJ^jrt^^. EI3«. 4:^1f i^>^a-^ 

;3ijcD 1 M(Du-'7<Dm^t[m(Dy^\^(.citmnm'r^m 20 

[0 04 6] El 3. EI4CC:fol^r (a) ^ilEffi * 

L/dO ^8. 1/ { 1 - (d/dO ) 

[0 05 0] 

mmm] mmm 1 ) mt;tii:fi2 5 mm^cs^LT. ?l 

S(DKR«Ii§SC)4^fl?i?^ 12.5 mm'V$>i>'y^> K?LS 

[0 0 5 1 ] *S:S*S 8 tc^f , fie3Ke?5R 1 Cc®ft(0:/7 

--2 5. Omm(DWmtf^^Ctf)^i:>t-^^^ 
[0 0 5 2 ] umsm2^m!(l<o-Jimxv^>(i^y^'iri> 
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m. ( b ) ^«ffiii. ( c ) uw-mmx;^^. 
[0 0 Ai ]^i^^(DmMmxm^<ii^^^^'}^c^ 

J^jr^j. 133. Ill4CcM^-r'Scl:^CC4#l^'ri»^n- 
-^CDP-^ lcD#a-^$A4?:?*Ej^WcDiitf7Jl^tcJPt 

[0 04 8 ] gt^cai-</ccfc5 5C, n-^&^fgS&^^^L/ 
Jtcl^o C<Dfc^. ^j^Otti^fEJi^Sn-iiSC^^It 
^ > ^ n ^ s n -1 i 4 1^ >f >^ > a - ^ s n © ra 

±tf EJSISS n -l*SC4^1^>f - ^ S n -li 4 

^^:^>i5/n-^s n(DgBgt^/h5 <^ST^ci305 
m^Li^K ;gi^<Df±_b^fII5itSSn-icDn--;l' 
l4*'Sc^^^i^'r >^>^n-^ s n -ic?:>ci-^f4i 4:^1^ 

dOtC^tLT. (40^50) d 0. BtL<^tL 

< (10-20) do t'ri><of)^Ai.\ tj:is. ^^^(om 

[0 049 ] 

' } " • ^ (D 

-^^xm^aUtth^^cmt-r^o i^fcf)^^x. mi^^mm 

3. 1-2 5. Omm<Dmmtrj:i,cti^^i:^i)^^. 

[0 05 3 ] 'x^. f±±cf S2 5 mm^mmtr^im 
x;^i>'y^>Yi\Mu-^^m\.>x. (1) (ommELZJ^ 

(2) CD^H^CD:&ffiri^--rt?>^-r€>it^CDi]iSM%€l 

[0 05 4] ^HC. C(On<OA:'1j'^-(V'>^U-'yliC 

Jg-To ^^J:*5. C(Di©^, (1) (D^H^<D:^ffit?a-^f4 

*ffl#4iBSurtt±tfBESiur4>. (2) (ommiim 

[0 05 5 ] 
[«1] 



(7) 

m 1 





12. 5 mm 


■^-f K V -7ft ^ 


3 0 ■ 


K 'J >J -7a54^f6 


2 5. 0 mm 




15 0. 0 mm 



[0 0 5 6] ( 1 ) CD^BJSO* ( 2 ) (D^m(Dl3mi<C^ 

JiTS*iifti$ -a- •see -:)nr, -^so. n-^ lo 

[0 05 7 ] CCDLP-Cii^SnSi^Oia^^HSelJCDL 

1 ■c^sti^.i^cDMt itbfjj-rnia:. ( i ) omm^ 

(2) CD^H^®:^ffiJCj;-,r> «f6J^eqfflflll?:fie3feJ$ 

8cp(DL 2T^K?ns^ii:b*jj-rn«, ( 1 ) O^BJ-^ 
(2) ©^B^©^a(cj:-,r> ^f6J^W«S^*tS*S 

[005 8 ] (JIS6{?!|2 ) 3iS©:;^-c?§Si. ^iSJiil 

Lff'Piif L/cnS C 4051(CSIS3 n/c S45C©fcrU-:; 
h^, jl^©:/7SCcj;oT2a-;HEJi*Sg¥-cii:S2 5 

«f S4:^1^^s^>^/^-•7Sni&ffll^r. Hfria ( 1) 30 

CD?6P©1^'fi^>i^77ft<!: (2) (i:^m<D^ ^ tff] 
SCCj:orf±±lfS (MfiiS) 2 0~2 4. 6mm(c1^ 

gf tc fcW 6 Sil*<Dtt±lf S n -1© o - Jl/tt <t 4 :^ 

±Cf JHStS S n -IT n/tf^^OliSfflSWOiiLS. o 

t?©«!lI5it^©iSSdo (2 5mm) ©1 Ofg ( 1 0 d 
0 =2 5 0mm) <i;)Jc.2)ck ■5(C^SLA:. 

[00591 01 oRo'0 1 1 ^e-n^e-n ( i ) ©^ 40 
©ds^^r^-r. 

[0060] C©0 10.011 iiiar-t>--f 

Pi^) cn«^r ';>y©^i@ 

/cj iii-KisaHu. se*ij'pPii-^ee*e?jri2K*j(,>rt> 
ingi-c)Ejsofcjg^©(HaM». mfsi^mim^*) h 

'PL:k^<tj:i>. ncfc. tiiieL/c ( 1 ) ©5£Bj©:^rffif 

•9--r>'>i/L./cti^<!: (2) ©^H^©:^-C-!f-<£;'>i/ 



!|#W2 0 00-5 1 9 04 
12 

[0 0 6 n MtC, 0 1 0 1 It!)^^. ( 1 ) ©I6W 

(2) ©^Hg©f->('i-^>^*StCckn«. 2 0~2 
4. 6mm©-r'^-C©Mi?B{S (f±±W'S) ©l5ffl(C*jW 
S{BS^5r0. 0 5mm (5 0 wm) 5|5?S©ffi«t)T/jN3 

^<tj:i,ctmMiDi}^-ci>i>, ttiAr. mo. Ei i 
( 1 ) (D^km^P (2 ) ©^Bj©-9-^y>i^:^s© 

•r. D-7fi©fflMft</'©^«:J;-:>r*im*SWSc 

[0062] U-^?LMOj9*J^tt*«aKn(C-r5Ai 

©<SMft<<>*At<^S-rSiiJ>M*5*S= L-A^L. n- 
•7$4©MMft**;*ct<t9:5£-rSi. n-^SIiSWcfc 
W a - 7 i i ©«M?UlS 8 2 (CTi^-r J: 

^.icj2;*5'9. C©/cAMIE55W«:ffi*5^D.2)Ci*5* 

[0 06 3] -ec-c;XfC. M)I5imcjffi=S:*L;3-t+^cl» 
a-^fi©M$4ft0?r:*i?)-S/c46(c. ji^©:/3ffi-c?§ 
K. ^tdlliiL-cf'PisiL./cJis c 405i«:^IS3nfcS4 
5C©ifU-^h?:. ji:S©:*rS{cj:or2n-;UEJi«l 
gf-CIHiL/cfg, fria©* 1 fc^L//c7't7> K?LMa- 
^?:W-r-2.455-t'--f i?>i^P-^Sn?rffll>-C. IffiB 

( 1 ) ©«Bjor)t>--<i;'>d^:»)4<t (2 ) ©^W©1f -^i? 
>i'75ffifcj;-or. n-^fA©ffl$4ft*^0~ 1 0* © 
®H-C^^r{±±lf£E5iUr. M)EMM©aH«:*5W^ 
ffi?6^©«^i8* Stasia U/c, C©iKm. *!!!EE5ll!*{CJE 
*5ffe^Ui^con-7«i©<ffl|S4ft</>tiS;*:8* risci 

[0 0 6 4 ] gEJC7j^L/cH9*i6. n-^|i©ffl?,4l^ <<> 
*S8' OI^©f±±lfS (SSfdS) «2 1. 2mm-C* 

(^it*5-j-c. 01 oRj>*0i i*>e., {iSM^o. 

0 5 mm^mt Lfcm-^-Ci>. ±ia (1 ) ©l|BJ©-y-'l' 

v:yiff5mp (2) ©iE?g©-!f-f i;'>d^:«'ffiw:fci:f«if 

X:7 y -tBJl!{«»*©f±±lf S-C* S 2 5 mm(C>Pf O 
-C 3 mm^&a^-5ffiii?)-C:^#!5: ^i©<i:-r-2> C <t7!)3-C# 

[0 06 5] (HiSpljS ) jI^©*iS-C?gS{L/fc*iB5^dr 
>©fU y h?:ji1t©77ffi-Cit;S2 5 mmKlilKBESI 
L. ^Xl»T. 4 5" {i+B-Cili^iegg n/c 4 a -;HBEiS 

>F?L^*Wr5 45^1f-fi?>ya-^S n^fflC^r. 
B?i6 (1 ) ©l6Bj©-<)--<e;^>y:^jSi (2) <DmM<D-^ 

>(i»^fjmK.ji^'>xi±±.\mm&>m 2 1. 5~2 

4. 6mm{Cf±±tfr{lSM?r«iJ5£L/c. M^C. tSliiS 

[006 6] -ecitem. wsstsias <f±±tfS) i 

©M{^«S10. SI 1 i{2t3f|SII?-C*»). X. f±±lf 
fci!{p°D©^ffi«cSiES3:|g2i?) 6 n)5: *^ o /c. 

[006 7 ] (ius«Hi4 ) -mo^-nrnvm^. ^^em 
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-^ItoSgglLti. ^)^cDi±±CfJSi^Sn-iriBli3 
n/cf^cDl«BE5iMcDa:S. o^J:?, 4:^1^-Yt^>ya- 10 
z^SnTV>(zy>^^ti^ mmomEMtiomm. d 0 
(2 5 mm) CD 1 0{g^5 0{S(10dO--50dO = 
25 0-1 2 5 0mm) Oigfflr^^r. ±fSSgSILCD 

[0068]Ell3CCL/d0 <hSSp"p!5 (f±±CfS) d 
[0 0 6 9 ] CCDEI 1 3^Cj:n^^. L/d0 7&Vh3c^ 

do =4 0<Dit^tc«. ffi®*^^S'li-^C<b3^j:<t^-r 
>^>^r#^$in'iStS2 4. 5mm/c^t-C^o/c:0^. L 
ydO = I OOm^^Cfit. 2 0. 5 --2 4. 5mm<DT 

[0 0 7 0 ] laiii^c. mrta (2) '/>^>^:^r 

ffitCcfc-:>r{±±cm (S{d°oS) 20. 5^-24. 5mm 

(tci±±i^xmm<D^^mi^m^Lfc. ^eo^^i^^. l/ 30 

do^m&m (f±±tfS) d<D^l>CCJ:^ffiffl«*<^ 

h ^ . m-^coysmc ^ r 2 n )VE.mmmxm^^ 5 0 

WrS4:?1f>ri^>^U-^Sn*MV^r, MIBd) 
5. 5-4 9. 5mmtCf±±Cfrj^CD|fe^t^Sii^i6l^ 
S n -ICDP i 4 t>> - -5 S n CD o 

L/dO ^8. 1/ { 1 - (d/dO ) 

[0 0 7 9] 

mmHmMFixismmmit>x/bs<. u/r^femi^i^ 
s*<Kffl'rsc<htcj:ot: ibises tc^ jssr c i ?&5 50 
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^ S n r it ^ > ^ 3 n ^ it mrcD»EEJiWcDit15 d 0 
(5 0mm) CD 1 Of^— 6 0f^(10d0-60d0 = 
5 0 0-3 0 0 0mm) (Dlifflr^^r. ±iBSBBIL(D 

[0 0 7 2 ] 
[^2] 

^ 2 





2 5. 0 mm 


K - 7 ft ^ 


3 0 • 


•y- ^ K 'J <; ^ 


5 0. 0mm 




15 0. 0 mm 



[0 0 7 3 ] H 1 4tCL/dO tm&'i^ (f±±tf@) d 

roj fitmmf)^^crj::fy^'ofcct^. rxj {tmm'^^^ 

[0 0 7 4] CCDEIl 4;Ci^e>*i. L/d 0 
B-rnci. Sj^cDf±±Cf|i^^Sn-icDa-JH4<h4 77 
if y a-- ^ S n (DO -^ttcDSBSf L 

do =5 OCDii^^Ct^:. ffi®^&ffe^$-li:-SCii^cC<1f-Y 
y>^t?^^$!{u°uS^^4 9. bmmfcl^X&^fc^K L 
/do ^2 OCDia^CCtJ. 4 5. 5-4 9. 5mmCD'r 

(omsh^xmrn d 3fe7t>^ o fc. 

[0 0 7 5 ] [Hl^iCC. wm {2) (Omm^-iiyly^l^ 
aCCioTftitf^ (Mp^nS) 4 5. 5-49. 5mm 
^Cf±±CfT®acD|^^t^ia^ISSU/c. ^<D)SII. L/ 
dOiSSp^pS (f±±CfS) dtDBlHCj:5J^SI%^t^M 
^3:12 1 4 ilHID-C^o/Co 

[0 07 6] IIJg^fl4SO'^j!fe«?d5CDig:i:?&^?>. ^«^CD 
f±± ^iESm S n -i(D a - * -5 1 >r > ^ a - 
"^S n-lCDP-^|ft<h 477l^-/>^>^n--'^ S n(DP- 
^lACDffigiLt^. 4:^1t-<>?>:5^U--7S n-Clf-f ^:^> 
^^SnSilLftfCDtftJISt^cDSdO (C*fLr. (40 
-5 0) do iTn«ft< . (10-20) dOi 

[0 07 7] gftCiE'^/cJ: ^tc. L/do tJj^TIB 
^® *«8fc-lf Wffi® C i >i < B^a<Df±±tf 

S d ccif t?> S C t fcHJ ibTt^^r* -S, 

[0 07 8 ] 

" ' ® 

(a) 5*iEffi0. (b) 

[02] *^H^tc{^^if-rs^ 



X. (a) {iiEffiia. (b) ktmmmx^^. 



(9) 
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[03] 4:^-9--Yi^>i/P-7CD>Ff|6j^-Sn-5>*^©'5 

'CtaSSCjM:&I^-C> L*^'bB«IB®S'J© iS+OP-v©*! 

^■ril-C< (a)»iEBo0. (b)«filSS, (c) 13: 

[^4] 4::^•t^-^'y>yp-^©^Pt[^FI■r•So-^>^to^ 
■fe . 1 >Ff © a - -7 ©# n - -71* *MEJ21vt©ittf T^foJ lo 
?pfL/-cjii7^t«>i^-:^i«a{cMi4iesL. mjc, fc^-:^r 

©m©n-5©Sn-5tt'f> MBBiiW©atf it 

L-rM^^i i>m-is\^(>m$mm:-r^m^(D i o©0ij© 

S*ili*^-rS-r. (a)«iEffill, (b)«fflrjffiia, 

(c ) ict^mm-c^i>. 

ffli, >r a - 7 fflfiS*^{b § -B-fc*^ p - 5 71^©«JEE 

mu(Dmnyj]^<Dt9tmmvi^^-rmv$>^. (a)»p 

--7?LM©*RMJi!(©*fl r l *if±±lfSd © 1 / 2 
l?Ul^JS^©f9:«JJfJtt. (b) P-7P^I«^/h3< 20 
L r P - ^ ©^JSWffiBt* h (c 0 /ctB^ p - 7 ?L3!/ © 
t9:i5JFJ1^. (c)K, P-^ra^=&4^3<•r•SBg{C, 
> p - 7 ©•& P - 7 f i4 <®MiBg L/ /cl#^© P - 

^Kmcotstmmm. (d) »P-7Mi«%/hs<-r5i?g 

(c, •9-'/'t^>i7'P"5©#n-^tt?rSiJ©*ftf<^IB 
S L/ ?c*|^© P - ^ ?LM©!9jiJ?f5t^-C * S . 

[06] 4P";HIStS«:fflt,='/tfi§3feffit?1f--^X:7';- 
fflSLrf#6nA:«D°D©EKM?f5«^/T^-rSr. (a) » 
titJKR, ( b ) «4ftff^«-C*-2.. 

[07] 4:/3-tf-Yi^>i/P-^lC4sW-S r^'i;>K?f^ 30 
t^j ©P--7?LS[©BfE0t?*S. 

[0 8 ] Se*©1^--rX7 'i-BEJifcffliKWI^SiJ^^ffeB^ 
ice^ S^?£-C-y- > y U tcm-^cDMShm ( <±±lf S ) 

[09] :^mmicm^:ffm-c-*}-'<i»ifLtcm'^(Dms, 

m (tt±lfS) <f:SiiEM*4ft©Mfi^4SiHJ-r^0r* 
•5. * 



* [010] *i%H«ccf^€>:Srffi-c-y--^y>i/o/cti^©M 
[011] :^^micmi>m<Dy7m'cv^i^>'^Lfcm-^ 

So 

[012] P-7}«iSg|l(C*jWSP-7<hMimivt©ffi 
)9i6^JS*^-r0T'*S, 

[013] :^^micmi>yj-^-C-^ ^i^i^Lfcm-^O), 
L / d 0 ( L : S*^©tt±if ffilitS© P - ;HA i 4 
i;'>«^P-v©P-5«l©SE[i, do : 4:^-t>--fy> 

mShm (f±_hlfS) d©3it,»{CJ;Sffiffl%:*t^^:^-r 
0-c*>€>. 

[014] *^HjK:^.S:^S-c-9->f i?>yofcis^©. 

L/dO (L : ^if^©{±±tflI?2«©P-;HAi 4*-tf 
'ri^>i^P-^©P-^*4©Klll. do : A^jV- ■< 

BiJ©0-cafeS, 

[^f■^©^^^?«] 

1 : P-;!/^ 

2 : ttESit^t, 

3 : -tf-f FV y-^SR^ 

4 : P-^lili. 
5 
6 
7 
8 

e 
<p 

d 
h 



p - 7 i ^Afsm t (owmrn. 

p-^l4©ffl$4:ft, 

p-7«ie^g68i, 

S n : «:i^©tt±tfEESiil©TMJ(c^-rS^if§©4 

-fs^^i^p-^ 

S n -1 : SSmm 5 (cteW ■5Si^©tt±lf IE®® 
Sn-2. Sn-3:GE®m 



[06] 



[07] 



[012] 



(11) 



1^m2 0 0 0-5 1 904 
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